ABSTRACT
INTRODUCTION
Soybean (Glycine max Merr.) is one of the most important legume crops grown in tropical, subtropical and temperate climate (Arioglu, 2014) . Soybean seeds contain 18-24% oil, 36-40% protein, 26-34% carbohydrates and 5-8% minerals (Lanna et al., 2005 and Arioglu, 2014) . For this reason, it is an important source of edible vegetable oil and high quality vegetable protein for human nutrition and animal feeding in the world. The share of the soybean seed was 60% in the total oil seeds production in the world in 2015 (FAO, 2015) . Soybean improves soil fertility by fixing atmospheric nitrogen due to legume crop (Arioglu, 2014) .
The growth and development of soybean plant is affected by the environmental factors such as temperature and photoperiod. Hu and Wiatrak (2012) reported that delayed planting date and unfavorable environmental conditions have a negative effect on growth, development and yield of soybean. Changes in photoperiod, temperature and precipitation with delayed planting affect the duration of vegetative and reproductive stages, number of branches and pods, plant height, leaf area index and grain yield. These two researchers also reported that photoperiod is one of the most important environmental factors, because it regulates the whole developmental processes of soybean plant. Shortened vegetative and reproductive stages due to changes in photoperiod with delayed planting, contribute to yield loss. Hicks (1978) reported that flower initiation is controlled by photoperiod, temperature, and genotype in soybean plant. The main effect of day length on soybean development is that of flowering induction. Soybeans are classified as short-day plants because short days initiate the flowering process. The length of the dark period is the controlling factor in floral induction. With continued long days, soybeans will remain vegetative almost indefinitely. Board et al. (1992) reported that the number of days to flowering and maturity reduce and the length of regulative and reproductive periods of development decrease in short-day conditions. Whigham and Minor (1978) reported that differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. Flowering occurs when the day length becomes shorter than the critical value for the cultivar. Late maturing cultivars are more sensitive to photoperiod than early maturing cultivars. Sadeghi and Niyaki (2013) reported that generally, the time of planting varies depending on the climate condition of the region and the variety to be grown. Different varieties of soybean are sensitive to change to environment conditions where the crop is being grown. Zargar et al. (2011) reported that delayed planting dates can accelerate flowering, shorten vegetative and reproductive growth, reduced grain yield and oil content of soybean. Generally, long growing season allows plants to accumulate more dry matter through more vegetative growth. Minor (1976) reported that the date of planting is one of the most critical cultural practices in soybean production. As planting is delayed during the summer season, time to maturity is shortened. Normally the lifecycle duration of late varieties is reduced more than that of early varieties. The growth and yield responses of soybean to planting date depend on the environment, variety and production practice. Caliskan et al. (2007) reported that seed yield reduction in late planted soybean was attributed to shorter day length. Sadeghi and Niyaki (2013) reported that the soybean cultivars with early sowing (April 30) produced gave higher yield and quality as compared to the late sowing date (May 20).
The composition of soybean seed depends on many factors, including genotype, growing season, geographic location, and agronomic practices. The environment plays a critical role in oil content. Seed-fill is the most critical growth stage for environmental effects temperature and is the primary factor. Oil begins to accumulate in developing seeds 15-20 days after flowering. The most rapid deposition occurs 20-40 days after flowering and continues until 70 days after flowering (Chu and Sheldon, 1979; Gibson and Mullen, 1996 and Bellaloui et al., 2013) . Wolf et al. (1982) reported that oil and protein content of soybean seed was affected by the growth temperature, and the oil content was increased while the protein content was decreased at the high temperature. Bellaloui et al. (2011) found out that under irrigated conditions early planting (April) increased seed oil but decreased protein content.
Soybean grown as a main cropped and as a double cropped after a small grain harvest in the Cukurova region (Mediterranean region) in Turkey. The agronomic and quality characteristic of soybean varies depending on growing seasons and varieties. The objective of this study was to determine the effect of growing seasons on some agronomic and quality characteristics of soybean varieties in Mediterranean region in Turkey.
MATERIALS AND METHODS

Experimental site and materials
The field trials were conducted during the 2013 and 2014 two consecutive cropping seasons as a main and double crop at the experimental area of Cukurova University in Adana, Turkey (Southern Turkey, 36 o 59 l N, 35 o 18 1 E; 23 elevation). The Arısoy, Atakisi, Ataem-7, Umut-2002, Cinsoy, Sa-88, S.4240, Nova (Maturity group III) and Turksoy, Adasoy, Ilksoy, Blaze (Maturity group IV) varieties were used as a plant material in this research.
The soil in the experimental site is classified as clay loam texture. The soil tests in both years indicated a pH of 7.5 with high concentrations of K2O and low concentrations of P2O5. In addition, the organic matter and nitrogen content of the soil was very low. The lime content was 19% in the upper layers of the soil.
In Adana, winters are warm and rainy, whereas summers are dry and hot, which is a typical of a Mediterranean climate. The mean monthly air temperature during the research period (May-October) was 19.5 to 28.6 o C in 2013, whereas it was in the 21.0 to 29.1 o C range in 2014. The total rainfall was 89.2 mm and 172.9 mm during the growing periods (main and double crop) in 2013 and 2014, respectively. The average relative humidity was ranged from 47.9% to 72.3% in 2013 and 62.9% to 72.6% in 2014. The differences between the years and long term for the climatic data were not found very significant (Table 1) . 
Data collection and measurement
Plant height (cm), the lowest pod height (cm), branch and pod number per plant (no. plant -1 ) were collected from 10 plants randomly selected from each plot at the harvesting time. Yield data per plot was measured in a similar way from all remaining plants excluding the very end on each side of the four rows. 1000-seed weight (g) data was obtained after harvesting (Zaimoglu et al., 2004) . The oil and protein percentage (%) was estimated according to Association of Official Analytical Chemists (AOAC, 2010). Oil yield was calculated as the ration of seed yield (kg ha -1 ) x oil content (%) (Gulluoglu et al., 2016) .
The data were statistically analyzed by JUMP 8.1.0 statistical software with Split Plot design. Least Significant Differences (LSD) test was used to compare the treatments at probability level of 0.05.
RESULTS AND DISCUSSIONS
The two years average data belonging to plant height, the lowest pod height, branch and pod number per plant, 1000-seed weight, seed yield, oil and protein content and oil yield of soybean varieties at different growing seasons has been presented in Table 2 , 3 and 4.
Plant height
It can be seen in Table 2 , the average plant height was 118.8 cm in main crop and 110.8 cm in double crop. The differences between the growing seasons were statistically significant for plant height. The plant height was affected significantly by growing seasons. Generally, the plant height in main crop was higher when compared to double crop. Hicks (1978) reported that soybeans are classified as short-day plants because short days initiate the flowering process and effects on growing period. The vegetative growing period of soybean plant is shorter in short-day condition. For this reason the plants start to flower after emergence very soon in these conditions. The growing period in main crop was between May and September, but in double crop it was between June and October. The long day conditions effectives on vegetative growth of soybean in main crop, whereas short day effectives in double crop growing season in Mediterranean region. Zargar et al. (2011) reported that delayed planting dates can accelerate flowering, shorten vegetative and reproductive growth. Hu and Wiatrak (2012) reported that delayed planting date and unfavorable environmental conditions have a negative effect on soybean growth, development and yield. Changes in photoperiod and temperature with delayed planting affect the duration of vegetative and reproductive stages, number of branches and pods and plant height. Similar results were reported by other researchers (Whigham and Minor, 1978; Oplinger and Philbrook, 1992; Kang et al., 1998; Pedersen and Laure, 2003; Caliskan et al., 2007 and Rehman et al., 2014) . The plant height values of soybean varieties varied between 103.3-135.8 cm in main crop and 93.6-123.4 cm in double crop growing season in a two-year average. The differences between the varieties for the plant height were significant in both growing seasons. The lowest and the highest plant height was obtain from Ilksoy (103.3 cm) and Umut-2002 (135.8 cm) in main crop and from Blaze (93.6 cm) an Ataem-7 (123.4 cm) in double crop growing season (Table 2) . Minor (1976) reported that the date of planting is one of the most critical cultural practices in soybean production. As planting is delayed during the summer season, time to maturity is shortened. Normally the life-cycle duration of late varieties is reduced more than early varieties. Hicks (1978) reported that flower initiation and growing period is controlled by photoperiod, temperature, and genotype in soybean plant. Sadeghi and Niyaki (2013) reported that different varieties of soybean are sensitive to change to environment conditions where the crop is being grown. They also reported that the plants have less vegetative growth, shorter stem and lower reproductive nodes at the late planting. Whigham and Minor (1978) reported that soybean cultivars differ in their response to day length. Differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number, node number and others. Late maturing cultivars are more sensitive to photoperiod than are early maturing cultivars. These findings are supported by Whigham and Minor (1978) , Oplinger and Philbrook (1992) , Kang et al. (1998 ), Caliskan et al. (2007 , Zargar et al. (2011 ), Rehman et al. (2014 and Matsuo et al. (2016) .
The interaction between the growing season and variety for the plant height was statistically significant. The plant height of soybean varieties were affected from the environment conditions during the growing period. Whigham and Minor (1978) reported that there is usually a positive association between day length and plant height. The highest plant height was obtained from Umut-2002 in main crop and from Ataem-7 in double crop growing season ( Table 2) .
The lowest pod height
The differences between the growing seasons for the lowest pod height were statistically significant. The average lowest pod height values were found 19.3 cm and 17.9 cm in main and double crop, respectively ( Table 2) . The lowest pod height in main crop was higher when compared to double crop.
The long day conditions effectives on vegetative growth of soybean in main crop, whereas short day effectives in double crop growing season in Mediterranean region. Hicks (1978) reported that flower initiation is controlled by photoperiod, temperature, and genotype in soybean plant. The main effect of day length on soybean development is that of flowering induction. Soybeans are classified as short-day plants because short days initiate the flowering process. Whigham and Minor (1978) reported that soybean cultivars differ in their response to day length. Differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. Flowering occurs when the day length becomes shorter than the critical value for the cultivar. Late maturing cultivars are more sensitive to photoperiod than are early maturing cultivars. As mentioned above, soybean is a short-day plant. For this reason the plants were started to flowering very soon after emergence in double crop growing season and the pods were formed closer to soil surface. The flowering of plants was delayed due to long day conditions in main crop growing season and the pods were formed higher up the stem. Similar results were reported by other researchers (Board et al., 1992; Kang et al., 1998; Zargar et al., 2006; Caliskan et al., 2007 and Boquet and Clawson, 2007) .
The average lowest pod height values of soybean varieties varied between 17.1-22.6 cm in main crop and 15.0-20.6 cm in double crop growing seasons. The differences between the varieties for the lowest pod height were statistically significant in both growing seasons. The lowest pod height was highest in Arısoy (22.6 cm and 20.6 cm) in both growing seasons Table 2 ). The pods were formed higher up the stem in main crop compared to double crop. Hicks (1978) and Whigham and Minor (1978) reported that flower initiation is controlled by photoperiod, temperature and genotype in soybean plant, and that soybean cultivars differ in their response to day length. They also indicated that the flowering occurs when the day length becomes shorter than the critical value for the cultivar. Late maturing cultivars are more sensitive to photoperiod than are early maturing cultivars. The interaction between the growing season and variety for the lowest pod height was not statistically significant. The results are corresponded well with the findings of Zargar et al. (2011), Bonquet and Clawson (2007) , Caliskan et al. (2007) , and Sadegi and Niyaki (2013) .
Branch number per plant
It can be seen in Table 2 , the average branch number per plant was found 3.6 no. plant -1 in main crop and 2.3 no. plant -1 in double crop. The differences between the growing seasons were statistically significant for branch number. The branch number per plant was affected significantly by the growing seasons. The branch number in main crop was greater (56.5%) when compared to double crop. Sadeghi and Niyaki (2013) reported that the plants have less vegetative growth, shorter stem and lower reproductive nodes at the late planting. Whigham and Minor (1978) reported that soybean cultivars differ in their response to day length. Differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. As indicated by Whigham and Minor (1978) and Sadeghi and Niyaki (2013) , in short day condition, the soybean plants produce less vegetative growth than long day conditions due to soybean is a short day plant. Hu and Wiatrak (2012) reported that delayed planting date and unfavorable environmental conditions have a negative effect on soybean growth, development and yield. Changes in photoperiod and temperature with delayed planting affect the duration of vegetative and reproductive stages, number of branches and pods and plant height. For this reason, the branch number per plant was greater in main crop than in double crop.
The differences between the varieties were significant for the branch number per plant in both growing seasons. The branch number of soybean varieties was varied between 3.1-4.1 no. plant -1 in main crop and 2.0-3.0 no. plant -1 in double growing season. The soybean varieties were affected from growing seasons. The branch number values were found higher in main crop than in double crop. Whigham and Minor (1978) reported that soybean cultivars differ in their response to day length. Differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. Sadeghi and Niyaki (2013) reported that different varieties of soybean are sensitive to change to environment conditions where the crop is being grown. They also reported that the plants have less vegetative growth, shorter stem and lower reproductive nodes at the late planting (short-day conditions). As mentioned above, soybean plants are sensitive to change to environment conditions such as temperature and photoperiod. The plants were produced less vegetative growth in double crop than in main crop growing season. For this reason, the branch number per plant was found lower in double crop growing. Similar results were reported by Kang et al. (1998) and Caliskan et al. (2007) .
The interaction between the growing season and variety for branch number per plant was found statistically significant. The highest branch number value was obtained from Turksoy and Ilksoy (4.1 no. plant (Table 2) .
Pod number per plant
It can be seen in Table 3 , the average pod number per plant was 48.2 pods plant -1 in main crop and 46.3 pods plant -1 in double crop. The differences between the growing seasons were statistically significant for pod number. The pod number per plant was affected significantly by growing seasons. The number of pods per plant in main crop was higher when compared to double crop. Whigham and Minor (1978) reported that the differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. Board et al. (1992) , Zargar et al. (2011) and Sadeghi and Niyaki (2013) reported that soybean is a short-day plant and the number of days to flowering and maturity reduce and the length of vegetative and reproductive period of development decrease in short day conditions. Hu and Wiatrak (2012) reported that delayed planting date and unfavorable environmental conditions have a negative effect on soybean growth, development and yield. Changes in photoperiod and temperature with delayed planting affect the duration of vegetative and reproductive stages, number of branches and pods and plant height. As mentioned above by some researchers, soybean is a short-day plant, and vegetative and reproductive growing stages were reduced in double crop growing season. For this reason, the pods number per plant was decreased in this condition. The differences between the varieties were statistically significant for the pod number per plant in both growing seasons. The pod number of soybean varieties was varied between 43.5-55.7 pods plant -1 in main crop and 42.7-51.2 pods plant -1 in double growing season. The pods number per plant was affected by the environment condition such as day length and air temperature. The soybean plants start to flower very soon after emergence in short day and high air temperature conditions. The flowering and pod formation period of soybean plant is shorter in short day conditions than in long day conditions. For this reason, the number of flower and pod formation reduces in these conditions. Zargar et al. (2011) and Sadeghi and Niyaki (2013) reported that delayed planting dates can accelerated flowering, shorten vegetative and reproductive growth of soybean. Generally, long growing season allows plants to accumulate more dry matter through more vegetative growth. Hicks (1978) reported that Flower initiation is controlled by photoperiod, temperature, and genotype in soybean plant. The main effect of day length on soybean development is that of flowering induction. The length of the dark period is the controlling factor in floral induction. With continued long days, soybeans will remain vegetative almost indefinitely. Because soybean cultivars do not all have the same critical day length, the effect of planting date on the number of days to flowering and days to maturity will be different for different cultivars. The period from flowering to maturity for the late cultivars was unaffected by planting date, but the period was reduced for the earliest cultivars. The number of pods per plant was considerably higher for each cultivar during the longer day length season (Whigham and Minor 1978) . As mentioned above by some researchers, photoperiod affects pod production efficiency and seed filling rate in soybean plant. In this research, the number of pods per plant of soybean varieties was found higher in main crop than in double crop. The interaction between the growing season and variety for pod number per plant was not found statistically significant. The results are corresponded well with the findings of Whigham and Minor (1978) 
1000-Seed weight
The effect of growing season on the 1000-seed weight was found significant. The average thousand seed weight of soybean varieties was 173.3 g in main crop and was 145.8 g in double crop growing season (Table 3 ). The 1000-seed weight was found higher in main crop than in double crop. This might be due to the long vegetative growth period, long reproductive and seed filling period in main crop growing season. Zargar et al. (2011) reported that delayed planting dates can accelerate flowering, shorten vegetative and reproductive growth, reduced grain yield and oil content of soybean. Generally, long growing season allows plants to accumulate more dry matter through more vegetative growth. Whigham and Minor (1978) reported that differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. As explained above by some researchers, growing period of soybean varieties is shorter and dry matter accumulation is lower in short-day conditions. The dry matter accumulation in soybean seed depends on the length of seed filling period, vegetative growth and the rate of the dry matter production (Brun, 1978) . Soybean plant has shorter vegetative growth in short photoperiod with high temperature in double crop and it has longer vegetative growth in long photoperiod with low temperature in main crop growing season. Board et al. (1992) reported that delayed planting reduced the number of days to flowering and also reduced the number of days to maturity and decreased the length of regulative and reproductive periods of development. In double crop growing season, the rate of dry matter production is lower and pod filling period is shorter due to short day condition. For these reasons, the 1000-seed weight was found lower in double crop growing season.
The 1000-seed weight was varied between 167.4-190.5 g in main crop and between 129.8-153.4 g in double crop growing season (Table 3 ). The results indicated that growing seasons had significant effect on 1000-seed weight. Main and double crop growing season compared for the 1000-seed weight of soybean varieties, all of them have higher weight in main crop than in double crop. Sadeghi and Niyaki (2013) reported that different soybean varieties are sensitive to change to environment conditions where the crop is being grown. Early maturing varieties are more sensitive to photoperiod than late varieties. For this reason, the differences between the varieties for the 1000-seed weight were found significant. Rehman et al. (2014) reported that the average seed weight from early sowing was higher than that from late sowing. Early planted varieties got more time and growth period to accumulate more photo-assimilates. Growing season x variety interaction on 1000-seed weight of soybean was statistically significant. The highest 1000-seed weight was obtained from Cinsoy (190.5 g) in main crop and Turksoy (153.4 g) in double crop, and the lowest from Atakisi (167.4 g) and Sa-88 (129.8 g) in main and double crop growing seasons, respectively (Table 3) . These results are matched with the findings of Whigham and Minor (1978) , Kang et al. (1998) , Pedersen and Lauer (2004), Caliskan et al. (2007) , Sadeghi et al. (2013) , Puteh et al. (2013) and Matsuo et al. (2016) .
Seed yield
There was a statistically significant difference between the growing seasons for the seed yield. The average seed yield values was found 4616 kg ha -1 in main crop and 4164 kg ha -1 in double crop growing seasons. The seed yield in main crop was higher when compared to double crop (Table 3) . The growth and development of soybean plant is affected by the environmental factors such as temperature and photoperiod. Hu and Wiatrak (2012) reported that delayed planting date and unfavorable environmental conditions have a negative effect on soybean growth, development and yield. Changes in photoperiod, temperature and precipitation with delayed planting affect the duration of vegetative and reproductive stages, number of branches and pods, plant height, leaf area index and grain yield. These two researchers also reported that photoperiod is one of the most important environmental factors, because it regulates the whole developmental processes of soybean plant. Shortened vegetative and reproductive stages due to changes in photoperiod with delayed planting, contribute to yield loss. Whigham and Minor (1978) reported that differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number, branch number and node number. Zargar et al. (2011) reported that delayed planting dates can accelerate flowering, shorten vegetative and reproductive growth, reduced grain yield and oil content of soybean. Generally, long growing season allows plants to accumulate more dry matter through more vegetative growth. Caliskan et al. (2007) reported that seed yield reduction in late planted soybean was attributed to shorter day length. Sadeghi and Niyaki (2013) reported that the soybean cultivars with early sowing (April 30) produced gave higher yield and quality as compared to the late sowing date (May 20).
As mentioned above by some researchers, growing period of soybean varieties is shorter and dry matter accumulation is lower in short-day conditions. The dry matter accumulation in soybean seed depends on the length of seed filling period, vegetative growth and the rate of the dry matter production (Brun, 1978) . Soybean plant has shorter vegetative growth in short photoperiod with high temperature and longer vegetative growth in long photoperiod with low temperature. The rate of dry matter production is higher and pod filling period is longer due to long-day conditions in main crop growing season. The growing period was about 135 days in main crop and 120 days in double crop growing seasons. For these reasons, the seed yield per hectare was found higher in main crop growing season.
As it can be seen in Table 3 , the average seed yield values of soybean varieties varied between 4288-5377 kg ha -1 in main crop and 3194-4667 kg ha -1 in double crop growing seasons. The differences between the soybean varieties for the seed yield were found significant in both growing seasons. The seed yield of tested varieties was found higher in main crop than in double crop. The effect of growing seasons on seed yield of soybean varieties was markedly different. Sadeghi and Niyaki (2013) reported that different soybean varieties are sensitive to change to environment conditions where the crop is being grown. Early maturing varieties are more sensitive to photoperiod than late varieties. For this reason, the differences between the varieties for the seed yield were found significant. Rehman et al. (2014) reported that the average seed weight from early sowing was higher than that from late sowing. Early planted varieties got more time and growth period to accumulate more photo-assimilates.
Soybean seed yield is calculated by multiplying the plant number per unit area x pod number per plant x seed number per pod x average seed weight. Generally, soybean seed yield depends mostly on pod number per unit area and seed weight (Ohyama et al. 2013 ). These two factors are chances by the environment factories which are grown. It can be seen in Table 3 , pod number per plant and 1000-seed weight of soybean varieties were affected by the growing season, and these data were found higher in main crop than in double crop. For these reason, the seed yield of soybean varieties was found higher in main crop compared to double crop. Growing season x variety interaction on seed yield of soybean was statistically significant. The highest seed yield was obtained from Atakisi (5377 kg ha -1 ) and Arısoy (4667 kg ha -1 ) and the lowest from Cinsoy (4288 kg ha -1 ) and Turksoy (3194 kg ha -1 ) in main and double crop growing seasons, respectively (Table 3) . These findings are supported by Oplinger and Philbrook (1992) , Caliskan et al. (2007) , Zargar et al. (2011), Sadeghi and Niyaki (2013) , Puteh et al. (2013) , Rehman et al. (2014) and Matsuo et al. (2016) .
Protein content
The average protein content of soybean varieties was 36.6% in main crop and 37.6 in double crop growing season. The difference between the growing seasons was significant for protein content. The protein content of soybean varieties was found higher in double crop than in main crop (Table 4) . Kane et al. (1997) reported that environmental conditions during soybean seed-fill, primarily temperature, can affect protein and oil content, and delayed planting increased protein content and reduced oil content. Gibson and Mullen (1996) reported that soybean seed protein and oil composition are influenced by environment during seed development. It is well known that growth temperature affects the protein and oil concentration of soybean seed. Protein and oil content vary in an inverse relation with changes in growth temperature. (Wolf et al.,1982) . Breened et al. (1988) and Hurburgh et al. (1990) reported that the protein concentration of soybean produced in the southern USA in generally greater than that of soybean produced in northern locations. Bellaloui et al. (2011) reported that under irrigated condition, early planting increased seed oil (up to 16%, but decreased protein (up to 6.6%) compared to late planting. Bellaloui et al. (2015) reported that late planting resulted in higher protein and lower oil concentration in soybean seeds. As explained by some researchers above, environmental conditions during seedfill, primarily air temperature, can affect protein and oil content of soybean seed. The differences between the soybean varieties for the protein content were found statistically significant in both growing seasons. The growing seasons was effected on protein content of soybean varieties. Protein content values were varied between 35.0-37.6% in main crop and 36.7-38.5% in double crop growing season. The protein content of soybean varieties was higher in double crop than in main crop. The highest protein content was obtained from Atakisi, Ataem-7, Umut-2002 and Turksoy (37.6%) varieties in main crop and Ataem-7 and Umut-2002 (38.5%) varieties in double crop growing seasons (Table 4) . Wilcox and Cavin (1995) reported that seed composition constituents are genetically controlled; however, they are known to be influenced by biotic and abiotic factors such as genotype, maturity, growing season, geographic location, and agronomic practices.
Growing season x variety interaction on protein content of soybean was statistically significant. The highest protein content was obtained from Atakisi, Ataem-7, Umut-2002 and Turksoy (37.6%) varieties in main crop and Ataem-7 and Umut-2002 (38.5%) varieties in double crop growing seasons. The lowest protein content was obtained from Blaze (35.0%) in main crop and Nova (36.7%) in double crop growing seasons (Table 4) . These results are in agreement with the findings of Dornbos and Mullen (1992), Wolf et al. (1992) , Gibson and Mullen (1996) , Kane et al. (1997) , Bellaloui et al. (2011) and Bellaloui et al. (2015) .
Oil content
As it can be seen in table 4, there was statistically significant difference in oil content between soybean varieties in either growing season in a two-year average. The average oil percentage of soybean varieties was higher in main crop growing season (19.0%) than in double crop growing season (18.3%). In this research; the seed filling period was determined to be in between August 15-September 5 for main crop growing season and in between September 15-October 5 for double crop growing season. Gibson and Mullen (1996) reported that soybean seed protein and oil composition are influenced by environment during seed development. It is well known that growth temperature affects the protein and oil concentration of soybean seed. High temperature during the growing season was correlated with high oil content (Wolf at al., 1982) . Gibson and Mullen (1996) reported that soybean seed protein and oil composition are influenced by environment during seed development. It is well known that growth temperature affects the protein and oil concentration of soybean seed. High temperature during the growing season was correlated with high oil content (Wolf at al., 1982) . Howell and Cartter (1953) and Whigham and Minor (1978) reported that high air temperature occurred between 20 to 40 days before maturity, increased oil content of soybean seed. They also reported that in greenhouse studies, temperatures of 21 o C, 25 o C and 29 o C during the pod filling stage produced oil content with 19.5%, 20.8%, and 23.2% in soybean. Environment plays a critical role in oil content of soybean seed (Bellaloui et al., 2015) . Some other researchers reported that high air temperature mainly in pod filling period, increased oil percentage of soybean seed (Dornbos and Mullen, 1992; Kane et al., 1997; Bellaloui et al., 2011 and Bellaloui et al., 2015) .
The oil content values of soybean varieties varied between 17.7-20.0% in main crop season and 17.1-19.4% in double crop growing season in a two-year average. The highest oil content was obtained from Adasoy (20.0 and 19.4%) and the lowest from Ilksoy (17.7 and 17.1%) in main and double crop growing seasons, respectively (Table 4 ). The oil content of soybean varieties was affected by the growing seasons. Wilcox and Cavin (1995) reported that seed composition constituents are controlled by genotype, maturity, growing season, geographic location, and agronomic practices. Hurburgh et al. (1990) and Breened et al. (1988) reported that the protein concentration of soybean produced in the southern USA in generally greater than that of soybean produced in northern locations, whereas oil concentration is generally greater in soybean produced in northern and western growing areas. Bellaloui et al. (2013) reported that the amount of oil in soybean seed was reported to be affected by genetics and environment especially drought and temperature/heat and their interactions. Growing season x variety interaction on oil content of soybean was not statistically significant. Similar results were reported by Kane et al. (1997) , Wolf et al. (1982) , Dornbos an Mullen (1992), Maestri et al. (1998) , Gibson and Mullen (1996) , Bellaloui et al. (2011) and Bellaloui et al. (2015) Oil yield
As it can be seen in Table 4 , the oil yield of soybean varieties was 877 kg ha -1 in main crop and 761 kg ha -1 in double crop growing seasons. There was a statistically significant difference in oil yield per hectare between the growing seasons. The oil yield was found higher in main crop than in double crop. Oil yield was calculated as the ration of seed yield (kg ha -1 ) x oil content (%) in soybean (Gulluoglu et al., 2016) . The seed yield and the oil content of soybean varieties were higher in main crop than in double crop growing season. For these reasons, the oil yield was found higher in main crop than in double crop.
The oil yield values of soybean varieties varied between 773-1144 kg ha -1 in main crop and 582-900 kg ha -1 in double crop growing seasons. The difference between the varieties was significant in both growing seasons (Table 4) . While the average oil yield of soybean varieties was 882 kg ha -1 at main crop, it decreased to 777 kg ha -1 at double crop growing seasons. The highest oil yield was obtained from Atakisi (1144 kg ha -1 and 900 kg ha -1 ) in both growing seasons. The differences between the soybean varieties for the oil yield, comes from seed yield and oil content differences (Table 3 and 4) . Growing season x variety interaction on oil yield of soybean was statistically significant.
CONCLUSIONS AND SUGGESTIONS
The growth and development of soybean plant is affected by the environmental factors such as temperature and photoperiod. Delayed planting date and unfavorable environmental conditions have a negative effect on soybean growth, development and yield. Changes in photoperiod, temperature and precipitation with delayed planting affect the duration of vegetative and reproductive stages, yield and some agronomic traits. Soybean plants are sensitive to photoperiod, and soybeans are classified as short-day plants because short days initiate the flowering process. Soybean cultivars differ in their response to day length. Differences in day length result in responses in term of the number of days to flower, the number of days to maturity, plant height, seed weight, pod number and branch number. Late maturing cultivars are more sensitive to photoperiod than are early maturing cultivars.
In this research, the effects of growing seasons on some agronomic and quality characteristics of soybean varieties (Arısoy, Atakisi, Ataem-7, Umut-2002, Turksoy, Adasoy, Cinsoy, Ilksoy, Sa-88, S.4240, Blaze and Nova) were investigated. As a result; the characteristics such as plant height, pod and branch number per plant, the lowest pod height, 1000-seed weight, oil percentage and oil yield values of soybean varieties were higher in main crop than in double crop, whereas the protein percentage values was higher in double crop. The average seed yield of soybean varieties were 4616 kg ha -1 in main crop and it was decreased to 4164 kg ha -1 (10.9%) in double crop growing season. The average seed yield was higher in main crop than in second crop. According to a two-year average, the seed yield per hectare of soybean varieties was varied between 4288-5377 kg ha -1 in main crop and 3194-4667 kg ha -1 in double crop growing season, and the highest seed yield was obtained from Atakisi and Arısoy varieties in both growing seasons. The oil content was (19.0%) higher in main crop than in double crop (18.3%), whereas the protein content was higher in double crop (37.6%) than in main crop (36.6%) growing seasons. According to these results, main crop production is better for oil production, whereas double crop production is better for animal feeding (full-fat).
